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Introduction
Group B Streptococcus (GBS) is one of the leading
preventable causes of neonatal morbidity and mortality
worldwide. The spectrum of the disease can range from
being asymptomatic to pneumonia, meningitis,
septicaemia and multi-organ failure in a neonate.1,2 For
surviving neonates, the major long term sequelae are
those associated with meningitis which currently occurs
in less than 10% of all neonatal GBS cases.3 It is also
associated with maternal complications like urinary tract
infections, (UTIs), endometritis, chorioamnionitis,
meconium stained liquor or even pregnancy loss.4,5 GBS is
a natural flora of the ano-rectal region in an adult and may
as well colonise the vagina. Intrauterine infection of the
foetus occurs due to ascending spread of GBS from the
vagina of an asymptomatic woman. Although many
infants can become infected during the passage through
the birth canal, most of the infants remain asymptomatic
after delivery.6
In Pakistan, neonatal sepsis is still the leading cause of
neonatal mortality, which may further increase due to
prematurity and low birth-weight. Gram-negative
organisms are found to be the main cause of neonatal
sepsis. However, in two of the studies conducted, there
was no incidence of GBS found despite gram-negative
sepsis of the neonate.7,8
Prevalence of GBS infection during pregnancy is not
known among Pakistani women. The current study was
planned to provide a road map for the identification of
the exact burden of disease in Pakistani population. This
would in turn help in proper implementation of
screening methods and subsequent treatment for GBS
during labour which will eventually lead to overall
decreased neonatal morbidity and mortality secondary
to neonatal sepsis. The study was designed to
determine the prevalence of genital tract colonisation
of GBS in a subset of pregnant women living in Karachi,
and to determine the risk factors for maternal GBS
colonisation.
Subjects and Methods
The hospital-based cross-sectional study was conducted
from May to August 2007 at two tertiary care hospitals in
Karachi, Pakistan; Aga Khan University Hospital (AKUH)
and Sobhraj Maternity Hospital. The inclusion criteria for
the study was pregnant women at 35-37 weeks of
gestation who were attending antenatal clinics at these
hospitals and consented to participate. Only those
women were excluded who did not volunteer for
screening.
After obtaining written consent, information was
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Objectives: To determine the prevalence of Group B Streptococcus genital tract infection in pregnant women and
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collected from the participating women regarding
base-line demographics as well as about their past and
current pregnancies. Lower vaginal and rectal swab of
the patients were then taken through "Transwab for
aerobes and anaerobes" (Medical Wire & Equipment Co.
Ltd; Corsham, Wilts, England). The culture was
immediately transferred to the inoculation medium
and transported to the AKUH laboratory at the end of
the day. 
The AKUH Ethical Review Committee approved the study
protocol. There was no ethical committee at Sobhraj, and
therefore, an administrative approval was taken and the
administration agreed with the AKUH approval. Patients
were given detailed information, including information
leaflets, regarding the implications of having a GBS
positive culture and the need for the baby to be seen by
the paediatrician. The patients were also provided with a
copy of their culture results. The results of the GBS
cultures were communicated to the relevant doctors so
that the patients could be given intrapartum prophylaxis
once they came in labour.
Data checking was done for all the forms on a daily basis,
and, where required, data editing was done on field. After
the data was edited, it was double entered by two operators
using a Epi Info version 6. A consistency check of the two
data sets was performed using Fox Pro version 6 and
discrepancy between them was corrected. To re-validate the
data entry, 25 questionnaires were randomly selected using
Epi Info version 2002 and re-checked for entry.
It was estimated that a minimum of 300 deliveries occur
at the AKUH and 400 deliveries at Sobhraj in a month.
We assumed that the prevalence of GBS and the
distribution of risk factors were similar in both the
hospitals. Based on stratified sampling technique,
taking the highest prevalence of GBS as 25% (p), with
significance level of 0.05 and bound of error of
estimation (B) of 0.03, a sample size of 385 patients was
required. Out of these, 154 (40%) patients were to be
selected from AKUH and 231(60%) from Sobhraj. The
sample size was calculated using Epi Info version 2002.
Thirty seven patients from AKUH and 18 patients from
Sobhraj Hospital refused participations.
Data analysis was performed using SPSS version 11.5.
Proportions of those who were found to be GBS-positive
were calculated among the overall study population as
well as for each hospital separately. Their 95% Confidence
Intervals (CI) were also calculated accordingly. A
significant difference was found among the study
population of Sobhraj Hospital and AKUH (p <0.019) and,
therefore, hospital was taken as a variable in the logistic
regression analysis. The frequencies, proportions, mean
and standard deviations of base-line demographics were
calculated. Proportions of the patients having risk factors
were also calculated. 
As the colonisation of GBS is known to be associated with
certain high-risk factors, a univariate logistic regression
analysis was performed on each independent variable.
Odds ratio and their 95% CI were computed to evaluate
the association with the outcome. 
All the variables with p<0.25 in the Univariate analysis
and the variables of clinical significance were selected
for inclusion in the multivariable logistic regression
model. Multivariable analysis was performed using a
step-wise model building method to elicit adjusted
odds ratio (OR) of the selected independent variables
with the outcome variable. If the p value of any
independent variable became larger after including it
in the model, it was removed from the model after
checking for possible confounding and interaction. The
confounding effect was assessed by change in the
regression co-efficient (at least 15%) of the factors
already in the model.
Results
A total of 405 patients were included in the study; 250
(61.72%) from Sobhraj Hospital, and 155 (38.27%) from
AKUH. The demographics and the frequency of risk
factors among the study population were noted
separately (Tables-1 and 2). The overall prevalence of GBS
colonisation along with their 95% CI was found to be 69
(17%) (13.4-20.7). The prevalence and 95% CI in Sobhraj
was 34 (13.6%) (9.4-17.8), while in AKUH it was 35 (22.6%)
(16-29.2). A significant difference was found between the
prevalence of GBS colonisation between Sobhraj and
AKUH (p <0.019) therefore hospital was kept as a variable
in logistic regression analysis. 
Univariate analysis was performed on all the potential
factors associated with GBS colonisation (Table-3).
Among the demographic factors, body mass index (BMI)
and socioeconomic status were found to be significant;
the risk increasing with the higher socioeconomic status
(OR 2.17; 95% CI: 1.20-3.93), and decreasing with higher
BMI (OR 0.89; 95% CI: 0.82-0.97). All other risk factors
were found to be insignificant. Although parity of the
patient was not significant at Univariate analysis (OR
0.95; 95%CI: 0.56-1.61), but was kept in the multivariate
model due to clinical significance. Since a difference was
found among the two hospital prevalence rates,
therefore this variable was also kept in the univariate
model and was found to be significant (OR 1.85; 95% CI
1.09-3.12). History of GBS screening in previous
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pregnancy, history of pre-term pre-labour rupture of
membrane (PPROM) in current pregnancy and history of
previous neonatal sepsis were the factors on which
Univariate analysis could not be performed due to few or
no positive responses. 
Five of the variables selected for multivariate analysis
were BMI, hospital, parity, socioeconomic status and
current history of diabetes. Interaction and confounding
were checked between all the possible biologically
significant combinations. There was no interaction found.
However, there was a confounding effect of the history of
current diabetes and socioeconomic status (Table-4).
Women with low BMI were more likely to develop GBS
colonisation (adjusted OR: 0.91; 95% CI: 0.08-1.0). As the
history of diabetes in current pregnancy and
Vol. 63, No. 9, September 2013
1105 Maternal genital tract colonisation by Group-B Streptococcus: A hospital based study
Table-1: Demographic characteristics of patients.
Variables All (%) Sobhraj (%) AKUH (%)
Age (in years)
< 20 11(2.7) 4(1.6) 7(4.5)
20.1-25.0 86 (21.2) 43(17.2) 43(27.7)
25.1-30.0 155 (38.3) 96(38.4) 59(38.1)
30.1-35.0 123 (30.4) 84(33.6) 39(25.2)
>35.0 30 (7.4) 23(9.2) 7(4.5)
Mean (± SD) 28.94(4.64) 29.62(3.98) 31.2(2.34)
Height (in cm)
< 150 21(5.2) 4(1.6) 17(11.0)
150.1-155.0 172(42.5) 131(52.4) 41(26.5)
155.1-160.0 133(32.8) 82(2.8) 51(32.9)
160.1-165.0 66(16.3) 32(12.8) 34(21.9)
> 165.0 13(3.2) 1(0.4) 12(7.7)
Mean (± SD) 154.92(16.13) 152.36(10.65) 158.26(12.82)
Weight (in Kg)
< 60.0 29 (7.2) 5(2.0) 24(15.5)
60.1-70.0 18 (44.4) 113(45.2) 67(43.2)
70.1-80.0 174 (43.0) 128(51.2) 46(29.7)
>80.0 22 (5.4) 4(1.6) 18(11.6)
Mean (± SD) 69.73(10.24) 75.50(8.65) 71.10(12.45)
BMI < 23 17(4.2) 0(0) 17(11)
BMI > 23 388 (95.8) 250(100) 138(89.0)
Mean (± SD) 28.79(3.12) 30.25(2.30) 26.15(4.68)
Primipara 174 (43) 106(42.4) 68(43.9)
Multipara 231 (57) 144(57.6) 87(56.1)
Occupation
Service 15 (3.7) 0(0) 15(3.7)
Business 2 (0.5) 1(0.4) 1(0.6)
Housewife 386 (95.3) 249(99.6) 137(88.4)
Other 2 (0.5) 0(0) 2(1.3)
Socioeconomic status
Lower 253 (62.5) 240(96.0) 13(8.4)
Middle 63 (15.6) 9(3.6) 54(34.8)
High 89 (22) 1(0.4) 88(56.8)
BMI: Body Mass Index.
Table-2: Frequencies of risk factors among patients.
Risk factor ALL Sobhraj AKUH
n (%) n (%) n (%)
History of previous child’s death present 10 (2.5) 243(97.2) 152(98.1)
Absent 395 (97.5) 7(2.8) 3(1.9)
GBS screening done in previous pregnancy 2 (0.5) 0(0) 2(1.3)
GBS screening not done in previous pregnancy 211 (52.1) 141(56.4) 70(45.2)
GBS screening status not known 192 (47.4) 1.9(43.6) 83(53.5)
GBS in previous pregnancy present 0 (0) 0(0) 0(0)
GBS in previous pregnancy absent 2(100) 0(0) 2(100)
History of previous preterm delivery 5 (1.2) 0(0) 5(3.2)
No history of previous preterm delivery 218 (53.8) 144(57.6) 74(47.7)
Not applicable* 182 (44.9) 106(42.4) 76(49.0)
history of previous neonatal sepsis /present 1 (0.2) 0(0) 1(1.6)
history of previous neonatal sepsis /absent 404 (99.8) 250(100) 154(99.4)
History of preterm labor in index pregnancy 5 (1.2) 0(0) 5(3.2)
No history of preterm labor in index pregnancy 400 (98.8) 250(100) 150(96.8)
History of PPROM in current pregnancy 0 (0.5) 0(0) 2(1.3)
No history of PPROM in current pregnancy 403 (99.5) 250(100) 153(98.7)
History of diabetes in current pregnancy 9(5.8) 0(0) 9(5.8)
No history of diabetes in current pregnancy 396(97.8) 250(100) 146(94.2)
*not applicable= primigravida and patients with previous miscarriages.
GBS: Group B Streptococcus.
PPROM: Pre-term Pre-labour Ruptuse of Membranes.
Table-3: Univariate analysis.
Variable GBS GBS OR 95% p-value
positive negative CI
(%) (%)
Age - - 1.01 0.95-1.06 0.71
BMI - - 1.12 1.02-1.22 0.01
Socioeconomic status 0.03
Low 35(50.7) 218(64.9) 1
Middle 11(15.9) 52(15.5) 0.75 0.36-1.59
High 23(33.3) 66(19.6) 0.46 0.25-0.83
Parity 0.86
Primigravida 29(42.0) 145(43.2) 1
Multigravida 40(58.0) 191(56.8) 0.95 0.56-1.61
History of previous preterm labor 0.98
Absent 250(100) 5(1.5) 1
Present 0(0) 331(98.5) 1.04 0.62-1.75
Preterm labor in current pregnancy 0.85
Absent 68(98.6) 332(98.8) 1
Present 1(1.4) 4(1.2) 0.81 0.09-7.4
Diabetes in current pregnancy 0.2
Absent 66(95.7) 330(98.2) 1
Present 3(4.3) 6(1.8) 0.4 0.09-1.64
Hospital 0.02
Sobhraj 34(13.6) 216(86.4) 1
AKUH 35(22.6) 120(77.4) 1.85 (1.09-3.12)
BMI: Body Mass Index.
AKUH: Aga Khan University Hospital.
socioeconomic status of the patient were found to be
confounders, they were kept in the final model. This final
model was checked for adequacy by Hosmer-Lemeshow
goodness-of-fit (p value=0.58).
Discussion
Although BMI, socioeconomic status of the patient and
diabetes in the current pregnancy were significant at
Univariate analysis, but socioeconomic status and
diabetes in current pregnancy were the confounders and
only BMI remained significant at the Multivariate level. 
Various risk factors are quoted in the literature. These
include history of previous baby with GBS sepsis, GBS
bactiuria in current pregnancy, history of previous pre-
term labour, history of rupture of membranes etc. Certain
other factors are also suggested in literature like diabetes,
obesity maternal age etc.9 However, there are studies
showing no association of these risk factors with GBS
colonization.10 Our study did not show any significant
association with other known risk factors like history of
previous pre-term delivery and history of previous
neonatal sepsis despite having an adequate sample size.
Also, analysis could not be performed on other risk factors
like history of PPROM in current pregnancy, history of GBS
in previous pregnancy and history of previous neonatal
sepsis due to absence of these factors in most women.
The prevalence of PPROM in the literature is quoted to be
2.3%.11 The prevalence of pre-term labour in the literature
is found to be about 6.7%.12
However, in our study the prevalence of PPROM and pre-
term labour were much lower then the Western figures
(0.5% and 1.2% respectively)11 and so the analysis could
not be performed. The reason for lower prevalence of pre-
term labour and PPROM in our study could include the
fact that we had recruited the patients at 35-37 weeks of
gestation. Many of the pre-term babies could be born
before achieving this gestation and, hence, such patients
were unable to participate in the study.
We had taken the two hospitals in order to have increased
recruitment of the study population. We had assumed
that the population of the two hospitals would be similar
in their prevalence and risk factor distribution. However,
we found a difference in the prevalence and risk factor
distribution of the two study population. This could be
because of the fact that AKUH, being a tertiary care
hospital, may get more high-risk population compared to
the Sobhraj Hospital.
The strength of our study included an adequate sample
size which actually exceeded the required sample size of
385. Also the stratification into two hospitals not only
helped recruit more patients, but also increased the
diversity of the population and, hence, its generalisability.
Within each hospital, we applied systemic sampling so as
to substitute for simple random sampling which would
otherwise have been better. 
A study has quoted the increased chances of having GBS
with those who have pre-term birth or premature
rupture of membranes.13 Similar results are also shown
by another study which has reputed that early onset
neonatal sepsis is strongly associated with the presence
of GBS-positive culture, pre-term labour and rupture of
membranes.14 The finding of our study includes the
inability to relate the known risk factors with the
presence of GBS colonisation. This could be because of
the fact that as we had taken only 35-37-week gestation
women, many patients could have been delivered before
this gestational age and, hence, could not be screened
for GBS. This rationale also explains the decreased
prevalence of these risk factors found in our study
population compared to the western population.
Another explanation could be that these risk factors do
not hold true for our population. 
One of the weaknesses of our study includes the refusal
rate in our patients, especially from the AKUH. This could
bring an element of potential selection bias as there is a
possibility that many women with known risk factors
could have been excluded from the study. 
Timely administration of intrapartum antibiotic
prophylaxis is important in order to reduce the incidence
of neonatal GBS sepsis. One study has shown that the
chances of having neonatal GBS disease is decreased if
intrapartum antibiotics are administered in early labour
compared to near-delivery.15 Similar results are shown in
a study conducted in the United States where there was
89% reduction in the incidence of early onset neonatal
sepsis with the use of intrapartum antibiotic
prophylaxis.16
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Table-4: Multivariate analysis.
Variable Adjusted OR 95% CI p-value
BMI 0.918 .084-1.0 0.05*
Diabetes 1.62 0.37-7.15 0.51
Socioeconomic status
Low 1 0.75
Middle 1.13 0.52-2.43
High 1.8 0.96-3.3
BMI: Body Mass Index.
P-value <0.05 Significant.
Diabetes and socioeconomic status are confounders.
Hosmer-Lemeshow goodness-of-fit (p value =0.58).
Conclusion
GBS screening programme should be an integral part of
antenatal care in order to decrease neonatal morbidity
and mortality. 
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